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MeTOAOM HHTep(|)epeHi];HOHHOH MHKpocKonnn onpeAejmjin coAep>naHHe cyxoro 
Bem;ecTBa b cnopax Zschokkella nova H3 nsejiHHBix ny3Bipen hjiotbbi, Jiem;a h yKjien. 
H3MeHTOBOCTB Aamioro npH3Hana HMeeT paHr Me>KnonyjiHn;HOHHLix pa3jranHH. 
ConeTaHHe BHyTpHnOnyJIHAHOHHOrO H30M0p(j)H3Ma C BHAOBBIM nOJIHMOp(|)H3MOM 
yBejiHHHBaeT aAamnBHBie bo3mo>khocth napa3HTa. 

Mbi H3ynajiH xapaKTep BHyTpnBHAOBon h3mghb[hbocth Zschokkella nova Klo- 
kacewa, 1914 — npeACTaBHTejin cjih3hctbix ciiopobhkob. Mhkcochophahhm npn- 
cym;e Hpe3BBmanHoe BapBHpoBamie npn3HaKOB cnop. npaKTnnecKn y jiio6oro BHAa 
H3 3 toh rpynnBi mo>kho HanTH Aa>ne aHOMajibHBie $opMBi. H3MeHemiH KacaioTcn 
nan pa3MepoB, Tan h nJiaHa CTpoeHnn cnop. Hmoiotch CBeAeHnn n o rpynnoBon 
H3MeHnnBOCTH cjih3hctbix cnopoBHKOB: KapjiHKOBBie Henneguya psorospermica var. 
minor Petrushewsky, 1940 b yKJiee H3 OHe>KCKoro 03epa, rnraHTCKne H. psoro¬ 
spermica b oKyHe H3 03 . TycHHoe (6acceim 03. EanKaji) (IIIarAypoB, 1977, n AP-)* 
CjieAyeT noA^epKHyTB, mo HapnAy c bbicokoh njiacTHHHOCTbio, pa3MepBi n apxn- 
TeKTOHHKa cnop Myxosporidia HMeiOT SoJibmyio dnojiornnecKyio achhoctb, mo 
no3BOJineT ncnojiB30BaTB nx b nanecTBe rJiaBHBix cncTeMaTnnecKnx npn3HaKOB. 
B jiniepaType hmoiotch HeMHoronncjieHHBie CBeAeHnn o 3aKOHOMepHOCTnx nonBJie- 
hhh aHOMajinn y MHKCocnopnAHH. yKa3BiBaeTCH Ha peryjinpyiomyio pojib BHenmen 
cpeAH (IIIyjiBMaH, 1966). Tan, H3 MnncocnopnAnn pai6 AMypa Han6ojiee H3MeH- 
hhbbimh hbjihiotch 3 BHAa, napa3HTnpyioii];He y KacaTon: Myxobolus kawabatae , 
M. gigi, M. uniporus. Abtop OTMenaeT, mo 3 th bhah HMeiOT hhahhckoc nponcxo>K- 
AeHne n, cjieAOBaTejiBHO, HaxoAHTCH hoa B03AencTBneM HeoSBnmoro no cpaBHeHnio 
c HHAnen KJinMaTa, hto b nanon-TO Mepe cnocoScTByeT SojinmeMy pa3Maxy H3MeH- 
hhbocth. BjiHHHne TeMnepaTypBi oKpynsaiomeH cpeAH Ha pa3Mepai cnop H3yna.ua 
GrpmKaK (1972). Bbihbjioho yMeHBmeHne cpeAHnx pa3MepoB mhrcoSojiiocob H3 Jiem;a 
b noAorpeTBix BOAax rP3C. 

He tojibko oRpy^aioman xo3HHHa cpeAa, ho h ero opraHH3M nrpaeT onpeAejieH- 
Hyio pojib b npoHBJieHHH H3MeHHHBOCTH Myxosporidia. H3ynan hphhhhbi H3MeH- 
hhbocth Myxidium zealandicum, XanH (Hine, 1979) hphxoaht k BBiBOAy, mo Bapna- 
h;hh b $opMe h pa3Mepax cnop He 3aBHcm ot pa3MepoB h;hct hjih pa3MepoB xo3HHHa, 
a CBH3aHBi c bhaobbimh ocoSeHHOCTHMH pBiS. npeAnojiaraeTCH, mo pa3MepBi h $opMa 
cnop reHeTHnecKH AeTepMmrapoBaHBi, ho MoryT H3MeHHTCH hoa BJiHHHneM Shoxhmh- 
necKHX h (j)H3HOJiornnecKHX cbohctb xo3HHHa, ocoSemio b MOMem cnoporeHe3a. 

HacTOHm;ee cooSnjeHHe HBJineTCH npoAOJinseHneM nccjieAOBaHHH H3MeHHHBOCTH 
Zschokkella nova b 3aBHCHMOCTH ot ce30Ha roAa, SnojiorHnecRHX noRa3aTejien xo- 
3HHHa (B03pacT, Bee, hoji, CTaAHH 3pejiocTn), BHAa xo3HHHa (jiem;, njiOTBa, yKjien). 
B npeAHAymen paSoTe (rojimjBma, Henrco, 1982) HOKa3aHO OTcyTCTBne ce30HHBix 
pa3jiHHHH b pa3Mepax cnop, a Tannse hx He3aBHCHMOCTB ot SnojiorHnecRHX noRa3a- 
Tejien xo3HHHa. OAHano AocTOBepHO pa3JiHnaiOTCH no BeAynpiM CHCTeMaTnnecRHM 
npn3HaKaM — A-nnHe cnop n AnaMeTpy CTpeKaTejiBHax nancyji — pa3Mepai napa- 
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3htob H3 yKjien h jieipa, yKjien h njiOTBti (KpnTepnn (Pninepa F=^3.0, CTaHAapTHoe 
3HaaeHne F=1.5 juw 0.05% ypoBHH 3HaaHMOCTn). Koa^npneHTbi Bapnapnn pa3- 
MepHLix noKa3aTejieii cnop H3 iijiotbbi (V=15.8) h jieipa (V=14.3) Btirne, aeM H 3 
yKjien (V=8.9). 

BtiHBjieHHtie pa 3 jiHHHH b pa 3 Mepax cnop Zsch. nova H 3 njiOTBti, jieipa n yKjien 
xopomo corjiacyiOTCH c ocoSeHHOCTHMH aKOJiornn yKa3aHHtix bhaob pti 6 . Jleip — 
THnnnHBiH 6 eHTO(|)ar — HMeeT HanOojiee KpynHtie cnopti, yKjien — njiaHKTO(|)ar — 
3apa>naeTCH caMtiMn mcjikhmh. njiOTBa, OTjmaaiomaHCH mnpoKHM cneKTpoM nma- 
hhh, 3apa>neHa cnopaMH c caMbiM 6 ojibnmM pa3MaxoM H3MeHHHBOCTH. npnBeAeHHbin 
Btirne aHajiH3 6a3npoBajica Ha npeACTaBJieHHn o tom, hto MejiKne cnopti oAHoro 
h Toro >ne Bn^a MHKCocnopnAHH Jierae KpynHtix, n 3 to aBJiaeTCa npnaHHon pa 3 jin~ 
ana b njiaByaeCTH CBo 6 oAH 02 KHByipnx CTa^nn. 

KpoMe pa3MepoB n $opMti, bb>khlim noKa3aTejieM, BjiHHioin,HM Ha CKopocTi. 
ABH>KeHna Teaa b >khakocth, aBJiaeTCa ero yAejibHtra Bee. 1 JJoHen; c coaBTopaMn 
(Donee e. a., 1978) yAajioct 3KcnepnMeHTajitHO ycTaHOBHTt, hto noAo^njibHaa 
BaKyojit b cnopax Myxobolus ellipsoides Thelohan, 1892 HMeeT Sojibihhh yAejib- 
Hbiii Bee, aeM pHTonjia3Ma aMebonAHoro 3apoAfcima h, cjieAOBaTejibHO, yTa>nejiaeT 
cnopti, TeM caMbiM yBejinanBaa nx CKopocTb norpy>KeHna b BOAe. ABTopaMn nona- 
3aHO, HTO H3MeHHHBOCTb (J)OpMbI, pa3MepOB H COCTOaHHa HOAO$HJIbHOH BaKyOJIH 
cnop cnocoScTBOBajin mnpoKOMy pacnpoCTpaneHHio Myxobolidae cpeAH npeCHOBOA- 
hbix pti6 c caMon pa3Hoo6pa3Hon aKOJiorneH. 

HenocpeACTBeHHOMy onpeAejieHnio yAejibHoro Beca MHKpocKonnaecKnx opra- 
hh3mob npenaTCTByiOT MeTOAnaecKne TpyAHOCTH. HoBbie bo3mo>khocth KOJinaecT- 
BeHHbix nccjieAOBaHHH npeACTaBJiaeT HHTep^epeHpnoHHaa MHKpocKonna, no3BOJiaio- 
ipaa onpeAejiaTb coAepa^aHne cyxnx BeipecTB b MHKpooO'teKTax. 

B Hainy 3apaay bxoahjio cpaBHeHne KOHpeHTpapHH cyxoro BeipecTBa b cnopax 
Zschokkella nova H3 >KejiHHoro ny3bipa yKjien, Jieipa n njiOTBbi. MaTepnaa cobpaH 
b niOHe 1977 r. b 03. Hiok (cnCTeMa p. KaMeHHoii, CeB. Kapejina). CAejiaHbi >nejia- 
THH-rjinn;epHHOBbie npenapaTbi cockoSob co ctchok >KejiHHbix ny3bipen. IlpenapaTbi 
H3yaajincb Ha nojiapn3an;HOHHO-HHTep(|)epeHii;HOHHOM MnapocKone BIOLAB. Me- 
toaom oAHopoAHoro nojia c SojibinnM pa3ABoeHneM H3o6pa>neHHa H3MepeHbi koh- 
peHTpapHH cyxoro BeipecTBa 120 cnop, no 40 H3 yKjien, njiOTBti n jieipa. 

,H,onycKajiocb, hto cnopy mojkho paccMaTpnBaTb Kan HeoAHopoAHyio njinTKy 
c tojiiphhoh t, norpy>neHHyio b cpeAy (a^ejiaTHH-rjinpepHH). Pa3nocTb onTnaecKoro 
xoAa Ow Me>KAy cbctom, npoxoAaipnM aepe3 cnopy, n cbctom, npoxoAaipnM mhmo 
Hee, paBHa <F w =(n w —n)-t, rAe n — Koa^npneHT npejioMJieHna BHyTpnKjieToa- 
Horo BeipecTBa, n^ — K03(f)(f)Hi];HeHT npejioMJieHna cpeAti. 

Me>KAy Koa^npneHTOM npejioMJieHna (n w — n) n KOHpeHTpapnen c, Bbipa}KeHHOH 
KOJinaecTBOM rpaMMOB BeipecTBa, pacTBopeHHoro b 100 mji pacTBopa, cylpecTByeT 
3aBHCHM0CTb (n w — n)=8-c. Koa^npneHT 8—yAeatHbin npnpocT Koa^npneHTa 
npejioMJieHna. KoHpeHTpapna c mo>kct 6biTb paccanTaHa no $opMyjie 

100 -m 

C = TTT’ 

rAe A aBJiaeTCa noBepxHOCTbio npoenpHH kjictkh b njiocKocTH, nepneHAHKyjiapHon 
k HanpaBjieHHio npoxo>KAeHna CBeTa. OTCioAa KOJinaeCTBO cyxnx BeipecTB m, npn- 
xoAHipnxca Ha eAHHnpy noBepxHOCTH, 

m _ ( ^w 

~A ~ 100 • 8 ' 

^aHHHe o6pa6oTaHbi CTamCTHaecKH. OnpeAejiajm cpeAHioio apn^MeTnaecKyio 
(M), ee ornnOKy (m M ), cpeAneKBaApaTnaHoe OTKAOHeHne (o), Ancnepcnio (a 2 ), 


1 OopMyjia CTOKca 



rAe 


V — CKopocTb norpyjKeima, R—pafluyc Tejia, d — njioTHOCTb Tejia, 
d 0 — njioTHOCTb jkhakocth, g — ycKopeHHe CBodoAHoro naAeHHH, 

7] — AHHaMHBeCKafl Bfl3KOCTb jkhakocth. 
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Il3MeiraHB0CTi> co,n;ep>KaHHH cyxoro BemecTBa b cnopax Zschokkella nova 



X03HI1H 

n 

M 

m M 

u 

a 2 

A s 

E x 

V 

YKJien 

40 

103.9 

1.5 

9.29 

86.3 

— 1.0 

0.38 

8.9 

IljIOTBa 

40 

101.9 

2.5 

16.13 

260.4 

-0.4 

— 1.00 

15.8 

Jlern, 

40 

119.8 

2.7 

17.19 

295.6 

0.5 

-0.8 

14.3 


K03(J)(J)HI],HeHTBI aCHMMCTpHH, 3KCI],eCCa H BapnapHH (As, Ex, V). ^OCTOBepHOCTB 
pa3jiHHHii ycTaHaBJiHBajin no KpnTepnio Onrnepa (F). 

Tan Kan H3MepeHHH npoBe^eHLi Ha (JmKcnpoBaHHOM MaTepnajie, AaHHBie hcjib3h 
ncnojiB30BaTB ajih onpe^ejieHHH «>KHBoro» Beca n ckopocth onycKaHnn cnop b bo Ae. 
Ho AJm cpaBHeHHH BBi6opoK ohh npnroAHBi: (JmKcapnH b paBHoii CTeneHH H3MeHneT 
yAejiBHyio njiOTHOCTB Bcex cnop. 

AHajin3 nojiyneHHBix pe3yjiBTaTOB no3BOJinji onpeAejinTB, hto Han6ojiBinee co- 
AepmaHne cyxoro BemecTBa hmciot cnopBi n3 jienja, HanMeHBmee — H3 yKJien. 




FncTorpaMMa pacnpeAeJieHHH cnop Zschokkella nova no coAepasamiio b hex cyxoro Ben^ecTBa. 
a — b coBOKynHOH BbiSopKe H3 yKJien, njioTBbi h jiema; 6 — H3 yKJien; e — H3 njioTBbi; s — H3 Jiema. 

MnncocnopnAHH H3 njiOTBBi hmciot npoMemyronHoe 3HaneHne aHajin3npyeMoro 
npn3HaKa (cm. Ta6jinn;y). ^ocTOBepHO pa3jinnaiOTCH no coAepmaHmo cyxoro Be- 
ipecTBa cnopBi H3 jieipa n yKJien, yKJien n njiOTBBi (F=3.0). Pa3jinnnH MOKAy cno- 
paMH H3 jieipa n njiOTBBi hcaoctobcphbi (F— 1.13, CTaHAapTHoe 3HaneHne F = 1.5 rjik 
0.05% ypoBHH 3HanHMOCTn). y CTaHOBjieHHyio 3aK0H0MepH0CTB HarjiHAHO hjijiioctph- 
pyeT rncTorpaMMa pacnpeAeJieHHH cnop no H3ynaeMOMy npn3HaKy (cm. pncyHOK). 

Il3 conocTaBjieHHH nojiyneHHBix pe3yjiBTaT0B c .ti^hhbimh no h3mch t ihbocth pa3- 
MepoB Zsch. nova (rojinpBma, IleniKo, 1982) cjieAyeT, hto cnopBi oAHoro BHAa n3 
pa3HBix xo3neB OTJiHnaiOTCH rnApoAHHaMHnecKHMH CBOHCTBaMH. 3 to aojdkho npn- 
boahtb k pacnpeAejieHnio nx b pa3HBix cjiohx tojiiah boah h cnoco6cTBOBaTB 3apa- 
>KeHnio yKJien npenMymecTBeHHO cnopaMn, jiynme npncnoco6jieHHBiMn k napeHHio 
b boac, a jieipa — caMBiMn KpynHBiMn, th>kcjibimh. Ha6jnoAaeMan h3mch t ihboctb 
HBJ ineTCH aAanTHBHoii, no3BOJineT napa3HTaM 3(fxf)eKTHBHO ncnojiB30BaTB pa3HOo6- 
pa3HBie 3KOJiornnecKne hhiuh. 

Ha Ham B3rjmA, mo>kho bbiacjihtb Aee nonyjiHpnn Zsch. nova b 03. Hiok: nony- 
jihahk), pa3BHTne KOTopon npnyponeHO k yKjiee, n nonyjiHpnio, CBH3aHHyio c jie- 
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m;oM h hjiotboh. Cjie^oBaTejiLHO, yCTaHOBJieHHbie pa 3 JinqnH cnop Zsch. nova hcjibsh 
cboahtl tojibko k SnoToniraecKOH H3MeHqHBOCTH, ohh HMeiOT paHr MejKnonyjiapnoH- 
HBIX pa3JIHB[HH. 

TaKHM o6pa30M, npoBe^eHHBie HCCJieAOBaHim iio3bojihjih yCTaHOBHTB, b[to Ha- 
pHAy c TaKHMH BaJKHBIMH CHCTeMaTIUieCKHMH IipH3HaKaMH, KaK pa3MepBI H apxn- 
TeKTOHHKa cnop, conepjKaime cyxoro Bem;ecTBa b cnope b ijejioM AJIH BH^a BapBH- 
pyeT. O^HaKo b npe^ejiax nonyjiHipm 3 th npn3HaKn hbjihiotch AocTaTorao CTa- 
Shjibhbimh. yCTaHOBJieHHoe rjih. Zsch. nova eoneTamie BHyTpnnonyjiHn;HOHHoro 
H30M0p(|)H3Ma C BH^OBBIM nOJIHMOp(j)H3MOM yBejlH^HBaeT a^aHTHBHBie B03M02KH0CTH 
napa3HTa. 
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THE POPULATION STRUCTURE OF ZSCHOKKELLA NOVA 
(MYXOSPORIDIA, MYXIDIIDAE), A PARASITE OF CYPRINIDAE 


E« P, Ijeshko, N. B. Golitzina, I. A. Stepanov 
SUMMARY 

Variability of spores of Zschokkella nova found in the gallbladder of Alburnus alburnus t 
Rutilus rutilus and Abramis brama has been studied. The dry substance quantity in spores was 
measured with the help of interferens misroscope BIOLAR. This is a changeable index: spores 
from Alburnus alburnus are more weighty than those from Rutilus rutilus and Abramis brama. 
Two populations of Zsch. nova have been determined. Dry substance quantity in spores was con¬ 
stant within a population. 



